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FOREWORD 



The purpose of this brochure is to assist the engineer in understanding the 
over-all Design Automation System. The simple portrayal of the computer 
system with respect to inter-relations between the stages of the system and 
with respect to input-output documents is shown. Equally important facts 
such as (1) the procedure for implementing Design Automation, (2) the 
documents required for releasing a machine, and (3) the planning of work- 
loads are stated. Becoming familiar with the following pages will lead to a 
better comprehension of how to effectively utilize Design Automation. 
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CLOSING THE DEVELOPMENT TIME GAP 



Leadership in the computer field depends upon a company's ability to produce 
the most advanced data processing equipment. This in turn is dependent upon 
the utilization of advanced technologies as soon after their development as 
possible. The length of the time lag between the development of new circuitry 
and its incorporation in a new computer system, for example, can make the 
difference between success and failure. 

Design automation is one means of closing the development time gap. It 
provides for the expeditious processing and updating of a machine by computer 
means. Computers are used for the preparation of manufacturing and customer 
engineering documents, the effective debugging on paper of a machine system, 
and the automatic routing of wire as well as the determining of wire -type on an 
SMS panel. 

Another feature of design automation is the advantage of conformity of the logic 
representation. All machine systems are similar in respect to the layout of 
the system page. Customer engineering finds uniformity in system-page termi- 
nology helpful when educating men on two different machine systems. 

Design automation is also a flexible and dynamic system. Program changes 
can be made to accommodate certain special requests. To obtain specific re- 
sults, prespecifications that override certain computer decisions can be insti- 
tuted. It is felt that the areas of machine simulation and fabrication offer the 
greatest promise for future progress in this program. 



THE DESIGN AUTOMATION PROGRAM 

There are three basic stages within the design automation program: Stage 1, 
Preparation of system page master tape; Stage 2, System page validity check; 
Stage 3, Panel wiring. Each stage is dependent on the output of a preceding 
stage, yet every one is run separately. Numerous computer programs make 
up the framework of each stage. The scope of these particular programs will 
not be discussed here. 

The outputs from the stages consist of documents which contribute to develop- 
ment of the final machine. The system page tape which is generated from 
Stage 1 is the master document from which subsequent stages operate, and to 
which all logical design changes or additions are applied. A manual panel 
wire input into Stage 3 is optional. Its purpose is to enable the processing of 
panel wiring in a uniform manner for special situations that require the first 
two stages to be by-passed. It is also used to enter service wiring, to enable 
engineering intervention, and to control unique situations while obtaining the 
bulk of the signal wiring automatically. A closer look at each of the three 
stage 8 follows. 
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Three Stages of the General Program 



Stage 1, Preparation of System Page Master Tape -- Original pages or 
changes to existing systems pages are keypunched into machine language, 
edited for accuracy, and merged in sequence by systems page number on the 
master tape. The master tape is the document from which system pages are 
printed and to which the checking programs are applied. 

Blanket changes to systems pages on existing master tapes, such as changing 
machine designations, machine location on logic blocks, and system page 
numbering, can be accomplished by present computer programs. All released 
engineering levels for a released system page are retained on tape. System's 
printouts can be obtained for any page at any level. 
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Figures referred to here begin on page 10 



Stage 1 - Preparation of System Page Master Tape 



Stage 2, System Page Validity Check -- The machines systems are checked 
for electrical accuracy, interpage communication and package standardization. 
Errors are indicated, but not automatically corrected. The accumulation of 
data leads to direct outputs from Stage 2 as well as panel wiring outputs from 
Stage 3. 




Figures referred to here begin on page 12 



Stage 2 - System Page Validity Check 



Stage 3 , Panel Wiring - - Panel pin data accumulated from the systems 
pages or from manually produced data is automatically routed. Wire types 
are upgraded if the noise voltage pickup is detrimental to operation and down- 
graded if the length of the coaxial or twisted pair wire is impractical for 
installation. Add and delete instructions are produced when engineering 
changes are made to existing wired panels. Manual inputs to the program are 
only used when expedited panel wire changes are required. 
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Figures referred to here begin on page 17 



Stage 3 - Panel Wiring 




Figure 1 - Logic Sketch Sheet is the Page on which the Initial Logic of 

a Machine is Drawn 
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Figure 2 - System » Pages Contain a Printout of the Pages on the Master Tape 
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Figure 3 - History List is an Index of all Pages Contained on the Master 

Tape 
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Figure 4 - Request List Contains the Systems Page Numbers that are 

Included in the Checking Run 
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Figure 5 - Card Location Chart and List Indicates Location of Circuit Card 
within a Panel. Available Circuits as well as Page Designations 
as to where a Circuit is Logically Represented are Indicated 
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AUTOMATION OF DESIGN - POUGHMEPSIC 
DEVIATION FROM DESIGN STANDARDS 



MACHINE ' TT01 



01.07.01.1 



THE FOLLOWING CONNECTOR IS USED NONE THAN ONCE 

0IB6D02P. WITH BLOCK 28 AND BLOCK 1A ON PAGE 01.07.02.1 

2B 50 01.07.03. 1 

01B6CO3H 2C 2B 01.07.03.2 

2C »A 01.07.03.2 

2C 5F 01.07.03.1 

01B6C01A 3C 2C 01.07.02.1 

3C 3F 01.07.02.1 

3C 51 01.07.02.2 

3C ID 01.07.03.1 

3C 41 01.07.03.1 

3C >H 01.07.03.2 

3C SE 01.07.03.2 

3C »B 01.07.03.3 

3C *E 01.07.03.3 

3C 38 01.07.04.1 

3C It 01.07.0*. 1 

3C 3B 01.07.04.2 

01B60010 4A AC 01.07.02.1 

*A 5C 01.07.02.1 

»A M 01.07.03.1 
WITH BLOCK »A AND BLOCK *F ON PAGE 01.07.03.3 

it 3A 01.07.03.1 

5F 5H 01.07.02.1 



U1B6C01G 

01B6C01N 
01B60010 



Figure 6 - Errata List Consists of the Errors Contained on Systems Pages. 
Errors are Indicated by Page and Classified as Electrical 
Deficiency, etc. 
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PARI NUMBER 




t.<_. 7 


94 RUN 


694 PAGE 003 


roNMFrT'if 


PAGF 


HLOCK 


NET 


LINt 


NAME 








nMR?tn 


77.09.03. 1 


Mt 


009553 


bP 


SUM 


12 


10 


MtM 


AKEA 


DEO 


i3Ain2Bc 


/ /.09.0 3. i 


4t 


009552 


bP 


SUM 


13 


10 


MtM 


AREA 


DEC 


1 1 A 1 •! ? a i ; 


2 '.09.02.1 


41. 


009527 


bP 


SUM 


18 


TO 


MtM 


AREA 


otc 


13Al»?Rh 


27.09.07.1 


4A 


009525 


bP 


SUM 


19 


TO 


MtM 


ARtA 


DEC 


I 3A1R28G 


2 /.09.01. 1 


40 


009506 


bP 


SUM 


20 


TO 


MEM 


AREA 


DEC 


n«ifl?BH 


27.09.01.1 


4E 


009505 


bP 


oUM 


21 


10 


MEM 


AREA 


DEC 


13A1B26K 


i. (.09.01.1 


41 


009304 


bP 


SUM 


22 


10 


MtM 


AREA 


DEC 


13A1B28L 


2 7,09.01.1 


«A 


0.09 503 


bP 


SUM 


23 


10 


MtM 


AREA 


DEC 


1 5AK28II 


27.09.06.1 


4G 


009621 


bP 


juM 


00 


10 


MtM 


ARtA 


utt 


13A1C2BC 


27.09.06.1 


41 


009620 


bP 


SUM 


01 


TO 


MtM 


AREA 


DtO 


1 3 f\ 1 f 2 R r> 


27.09.06.1 


ur 


009619 


bP 


SUM 


02 


TO 


MEM 


AREA 


DEC 


1 7A107RF 


27.09.06.1 


4A 


009618 


bP 


SUM 


03 


TO 


MEM 


AREA 


DEC 


T3A1C7RG 


27.00,0';. 1 


40 


009RO7 


f.P 


RUM 


04 


TO 


MFM 


ARFA 


OFC 


! 3»] 07RH 


27.09.05. 1 


41- 


009596 


bP 


SUM 


05 


TO 


MEM 


AREA 


DEC 


1 3A1C7RK 


27.09.0?.] 


4C 


009595 


bP 


SUM 


06 


TO 


MEM 


AREA 


DtC 


liAK^aL 


2 1 ,09.0b. 1 
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009594 


bP 


SUM 


07 


TO 


MEM 


AREA 


DEC 


1 1 A 1 07RM 


77.09.04. 1 


4 


009575 
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009574 
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SUM 
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009573 
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SUM 
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TO 


MEM 


AREA 


DEC 


1 3Alr?RR 


27.09.04.1 


4A 


009572 


bP 


SUM 


11 


TO 


MEM 


AREA 


DEC 


IU1B2IB 


27,11.04.1 


2A 


009846 
















nAin?«r 


27.11.04.1 
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009849 
















1 iAin?RD 


27.11.04.1 


?y 


009850 
















13A1D7RF 


27.1 1 ,04,1 


20 


009851 
















1 3Alr>2RG 


27,11 .06.1 


2A 


009891 
















1 3A1 D7RH 


27.1 1 .OR, 1 


7C 


009R97 
















13A1D28K. 


27.11 .05.1 


2F 


009893 
















1 3Airi?RL 


77.11 .0R.1 


7 


009894 
















1 3 a 1 n 7 fl m 


27.11 .06, 1 


7" 


009934 
















1 3A107RP 


27.11.06,1 


7C 


009935 
















i lAirVPn 


77.11 .06.1 


7F 


009936 
















1 )A)n2HP 


77.11 .06. 1 


20 


009937 
















1 7A1 r7RR 


27.14.07.1 


5H 


007185 


-P 


1 Ll) 


LtMijIH 1 WORD 




liAl c?ac. 


77. 13. OR.) 


RF 


006711 


bN 


718 


ADOhK 








] RA1 F7fln 


'7. ] i.OR.l 


RG 


006370 


C-N 


P21P 23 PA 






13AU78F 


7>. 13.05.1 


511 


006/94 


bN 


Z50 


ADDER 


DC 






1 )Al r 2«G 


2 '.13.05. 1 


5F 


006869 


bN 


L P70 57 rk 






1 to 1 r?RH 


77,0°. 04.1 


4A 


009816 


f.N 


bun 


ll 


III 


KF.COMP 
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2 r. 10.02.1 
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bN 


P«Pi IY 


HALE SUMS 00 07 


MAJ F7RL 


27. 10.02. 1 


30 


OOvbVl 


-N 
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TY 
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1XA1F2HI.' 
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41.- 


009ob2 
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20 
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Figure 7 - Connector Lists Consists of Used and Unused Connectors on SMS 
Panels, Cable Wiring and Tailgate Wiring. 
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Figure 8 - Bill oi Materials List the Circuit Cards that are Used within the 
Machine. 
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Figure 9 - Reference Pages Consist of Items such as Intermachine Communi- 
cation Lists or System Pages from which Indicator Lights are 

Actuated. 
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Figure 10 - Installation Sequence List Indicates Sequence in which a Panel 
should be Wired. 
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Figure 11 - Bill of Material List all Wires on Panel by Length, Quantity 
and Type. 
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Figure 12 - Delete-Add and Noise Lists Contain Changes that must be 
Applied to Existing Panel Plus Wires that have Excessive 
Noise Pickup. 
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Figure 13 - Net List Contains Panel Wires in Order of Reference Net 

Number. 
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Figure 14 - Check List is Sorted in "from pin" Sequence and Contains all 

Wires in their Normal and Inverted Order. Logical Incon- 
sistencies are Detected and Summarized. * 
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Figure 15 - Interpanel Jumper List Consists of Wires that Connect Directly 
from one Panel to another on the same Gate without Passing 
through the usual Edge Connectors. 
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HOW TO IMPLEMENT DESIGN AUTOMATION 

Development groups using the facilities of design automation should be famil- 
iar with organizational procedures and computer programs. The effective 
use of this system will directly reflect in the records maintenance, the man- 
power requirements, and the scheduling of a machine from the concept to 
release. The following points are offered as a guide for the effective imple- 
mentation of design automation. 

1. Contact liaison group, Dept. 246, for the assignment of 
personnel for technical assistance. 

2. Instruct all engineers and designers on the input requirements. 
(This service available from Dept. 246. ) 

a. Logic grid sheets 

b. Checking program - forms 

c. Back panel wiring program - forms 

3. Request manuals and all written information about 
design automation. 

4. Assign personnel to coordinate with design automation about 
all pertinent problems regarding the records. 

5. Coordinate new circuit information to insure compatibility 
and installation in the design automation programs. 

6. Resolve all packaging problems to insure compatibility with 
the present and future programs. 

7. Inform Df pt. 246 about schedules of workloads. 

8. Contact Dept. 240 for assistance in budgeting the use of 
design automation. 



The Importance of Liaison cannot be stressed too much. Initial contact 
with design automation should be made through Dept. 246, Systemation Engi- 
neering. Design automation, on the other hand, is concerned with general 
subjects in three areas: design, standards, and manufacturing. A break- 
down of subjects according to area is as follows: 
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DESIGN 
PROJECTS 



STANDARDS 

PACKAGING 

CIRCUITS 



1 



MANUFACTURING 

j_ 



u 



SYSTEMATICA 

ENGINEERING 

DEPT 246 



DESIGN AUTOMATION 

PROGRAMMING 

DEPT 245 



Liaison to Design Projects 

A. Education 

B. Procedure modifications 

C. Program modifications 

D. Circuit logical block descriptions 

Liaison to Standards 

A. Circuit logical block description 

B. Program modifications due to package changes 

Manufacturing 

A. Format of outputs 

B. Input criteria for automated assembly machines 
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Proper Scheduling of the Workload should be taken into consideration if 
bottlenecks are to be avoided. Managers of systems that comprise hundreds 
of system pages should be mindful of the delays that can arise if an excessive 
number of pages are submitted at one time. The initial transformation of the 
basic system page into machine language is the most time-consuming opera- 
tion; therefore, pages should be submitted in groups of about thirty in chrono- 
logical order of completion. 

A second operation in which prior planning is important is the correcting of 
errors resulting from the checking programs. Large machines require three 
or four correction re-cycles before the system's pages are in order. Delays 
of one day or more during correcting periods eventually lead to three or four 
weeks before the systems are ready to extract panel wiring. This re -cycle 
time can be shortened by: 

1. Forming teams of two or three men each to correct the errors. 

2. Thoroughly examining each error code. 

3. Have engineering assistance available when technical 
problems arise. 

4. Accurately making corrections to the systems to eliminate any 
reoccurrence. 

Understa nding Work Flow can be an aid to those who maintain liaison with 
design automation. Representatives from design projects should submit all 
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production inputs to the control center, which is responsible for the sched- 
uling of work through all of the stages of the program. Outputs, as well, 
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are controlled from the center, which also processes inquiries regarding 
the status of any job. 

Facilities available at the computational laboratory, in addition to the control 
center, include: 

System Page Control Section where the production inputs to 
Stage 1 are set up. 

Keypunch Section where logic sketch sheets and changed system 
pages are keypunched into machine language. 

System Page Edit Section where output pages are edited for 
accuracy. 

Checking Control Section where the production inputs to 
Stage 2 are set up. 

Panel Wire Control Section where the production inputs to 
Stage 3 are set up. 

700 Series Computer Section where two 705 computers and 
one 704 computer are employed. 

Tape Library where system logic pages and panel wire lists 
are retained on magnetic tape. 

700 Series Program Release Office to control production 
programs. 

Accounting Machine Section where miscellaneous card outputs 
from design automation programs are formalized. 

T o Release a Machine , the design groups furnish the Engineering Records 
Department with documents describing the machine. From these documents 
the Engineering Records group will compile the bills of material and the 
machines feature*) index. The chart shows what these documents are, and 
in heavy lined squares which documents can at present be generated by 
design automation. 

In addition, computer programs are used to maintain the bill of materials 
(Parts Usage Maintenance Programs or PUMP) and to maintain the table 
of content of system manuals (Change Control System Programs). 
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